Localization of vesicular glutamate transporters and neuronal nitric oxide synthase in rat nucleus tractus solitarii.
Previously we reported that glutamate and neuronal nitric oxide synthase (nNOS) colocalize in neurons of the nucleus tractus solitarii (NTS). That finding provided anatomical support for the suggestion that nitric oxide and glutamate interact in cardiovascular regulation by the NTS. Here we test the hypothesis that nNOS colocalizes with vesicular glutamate transporters (VGluT1 and VGluT2) in the NTS. Immunoreactivity (IR) for VGluT better identifies glutamatergic terminals than does glutamate-IR, which may label metabolic as well as transmitter stores of the amino acid. We used fluorescent immunohistochemistry combined with confocal laser scanning microscopy to study IR for VGluT1, VGluT2 and nNOS in rat NTS. A high density of VGluT1-IR positive fibers was present in the gracilis and cuneatus nuclei while in the NTS we found a moderate density in the lateral and interstitial subnuclei and a low density in the dorsolateral, ventral and intermediate subnuclei. The medial, central, commissural and gelatinosus subnuclei contained few VGluT1-IR containing fibers. Thus, VGluT1 containing fibers are not prominent in portions of the NTS where cardiovascular afferent fibers terminate. In contrast, we found a high density of VGluT2-IR containing fibers in the gelatinosus subnucleus and subpostremal area and a moderate density in cardiovascular regions such as the dorsolateral and medial subnuclei as well as in the central and lateral subnuclei. We found a low density in the ventral, intermediate, interstitial and commissural subnuclei. VGluT1-IR and VGluT2-IR rarely colocalized in fibers within the NTS. VGluT1-IR did not colocalize with nNOS, but VGluT2-IR and nNOS-IR colocalized in fibers in all NTS subnuclei. When compared with the other NTS subnuclei, the dorsolateral, gelatinosus and subpostremal subnuclei had higher frequencies of colocalization of VGluT2-IR and nNOS-IR. VGluT2-IR positive fibers were also apposed to nNOS-IR positive fibers throughout the NTS. These data support our hypothesis and confirm that glutamatergic fibers in the NTS contain nNOS.